the accessible potential range [17, 18) . Microelectrodes have made it possible to make electrochemical measurements in such novel media as glass solvent eutectics [19) and the gas phase [20) . Micrometer size electrodes have been used in kinetics studies [21-23) and in investigations of nucleation of mercury at a microelectrode surface [22) .
In this report we show that microelectrodes can be substituted for large area electrodes in typical corrosion measurements, and that the application of such small electrodes can give some novel advantages. The main advantage Is that very high current densities can be achieved at low currents. Thus ohmic polarization can be made negligible even when the specific conductance of the solution is low. A second advantage is that at small electrodes steady state diffusional profiles are achieved at short times. Thus experiments can be carried out quickly. Finally, the dependence of the response on electrode radius, which is analogous to the dependence on rotation rate for a rotating disk. may prove useful in studies of localized corrosion processes such as pitting. 416
A
At an embedded circular electrode of radius r the limiting diffusioncontrolled steady-state current for a simple charge transfer process is given by i -a4nFDCr, where n is the number of electrons transferred, F the value of the Faraday, and D and C are the diffusion coefficient and bulk concentration, respectively, of reactant.
The steady-state current can be described using a diffusion layer model
In which the thickness of the diffusion layer is 6 -r/4. In contrast with the corresponding rotating disk case, the diffusion layer thickness does not depend on diffusion coefficient.
Here we describe results for two well-studied processes, the dissolution of iron and copper in deaerated chloride solutions.
EXPERIMENTAL SECTION

P.
Preparation of electrodes. To prepare circular copper electrodes, glass-coated 6 Wn (M. Fleischmann) and 10 um-diameter (Cu-99.99%, Goodfellow) copper wires were used. A piece of glass-coated wire approximately 3 cm long was sealed in vacuum into a 2-VL glass micropipette (Drumond Scientific Co.) to confer mechanical stability and create a larger diameter insulating plane around the active electrode surface. This was done by inserting the glass-coated wire through the pipet, sealing one end, applying a vacuum, and then sealing a portion of the region under vacuum.
The wire was then cut at this Inner sealed position. This procedure prevented the copper from reacting chemically during the sealing process.
In order to prepare the electrical connection, the inner glass coating from the copper wire was removed by using hydrofluoric acid. All reagents were of analytical grade, and distilled water passed through a Millipore MIllI-Q purification system was used for preparation of I the solutions. Solutions were purged with purified argon for at least 20 % min. before each experiment. After purging, the argon was directed over the solution.
After a step-wise change in potential the steady-state value of current at an embedded circular electrode is achieved within 5% by time(s) 6x10 
In this potential region the rate is governed entirely by diffusion on a uniform reaction surface. Braun and Nobe [28) have shown that diffusion of the chloride ions to the electrode surface is the rate-determining step under these conditions. For reaction (1) the Nernstian relation is In Figure 1 , the maximum value of i/i is about 0.2, so eqn. has reported a value of (dE/d logwi12)i,298 a -59 mV which is in excellent agreement with eq. (5).
Since at microelectrodes the steady-state diffusion layer thickness is I proportional to the electrode radius, anodic current density should be inversely proportional to the radius of a circular microelectrode. Typical curves of anodic dissolution of copper microdisk electrodes with different radii in 0.1 mol dm -3 hydrochloric acid are presented in Fig. 6 . At the same potential value the anodic current density for smaller electrodes is larger than for larger ones. Since the cathodic process of hydrogen evolution does not depend on diffusion phenomena, the corrosion current density and corrosion potential obtained by extrapolation of straight parts of log plots to their intersection depend on the radius of the microelectrode. The corrosion current density is increased and corrosion potential Is shifted toward more negative potentials with decrease In microelectrode radius.
An expression for the corrosion current can be obtained by equating the anodic current (eq. (8)) with the negative of the cathodic current (cf. Fig.   1 ). Assuming that all transfer coefficients are 0. A final comment on the use of microelectrodes for studying corrosion processes concerns the role of geometry in the formation of single pits.
Beck and Alkire have discussed the role of spherical diffusion in formation of pits [34) . The relation confirmed here between size and corrosion rate for a homogeneous surface demonstrates experimentally the prediction of higher corrosion rates at small sites on a heterogeneous surface.
Furthermore, it seems feasible to study small electrodes under conditions where only one pit can form and thus to examine more quantitatively models which describe this process, especially in its early stages.
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